The family Halomonadaceae of the class Gammaproteobacteria, originally proposed by Franzmann et al. (1988) , currently comprises 10 genera: Halomonas, Aidingimonas, Carnimonas, Chromohalobacter, Cobetia, Halotalea, Kushneria, Modicisalibacter, Salinicola and Zymobacter de la Haba et al., 2010) . With the exception of Zymobacter palmae (Okamoto et al., 1993) , all members of this family that have been described so far are able to grow at salinities in the range of 5-10 % (Arahal et al., 2007; Arenas et al., 2009) . At the time of writing, the genus Halomonas (Vreeland et al., 1980; Dobson & Franzmann, 1996) , which is the largest in the family Halomonadaceae, includes 62 species with validly published names (http://www.bacterio. cict.fr/h/halomonas.html) and most of these have been isolated from hypersaline or saline environments (Ventosa et al., 1998; Arahal et al., 2002; Mata et al., 2002) . Members of the genus Halomonas are regarded as a model system for the study of moderately halophilic bacteria and have been used extensively for investigations of both osmoregulatory mechanisms and physiological adaptations (Ventosa et al., 1998; Nieto et al., 2000; Cabrera et al., 2007) . Some Halomonas species have been recognized for potential applications in biotechnology, such as food fermentation, enzyme production and degradation of toxic compounds (Margesin & Schinner, 2001; Sánchez-Porro et al., 2003) . In this study, we report the isolation and characterization of a novel moderately halophilic bacterium, designated strain A-1 T , which was obtained from a saline (~15 g total salts kg -1 ) soil contaminated with crude oil, sampled close to the mouth of well number 77 located in the Shengli Oilfield in Xianhe, Shangdong Province, China.
To isolate halophilic bacteria, sea-salt defined medium (SSDM), modified as described by Quesada et al. (1987) , was prepared to give different total salt concentrations. For example, the composition of SSDM with 10 % (w/v) salts (10 % SSDM) was composed of (l -1 distilled water): 4.0 g (NH 4 ) 2 SO 4 , 0.5 g K 2 HPO 4 , 79.45 g NaCl, 6.9 g MgCl 2 . 6H 2 O, 10.45 g MgSO 4 . 7H 2 O, 2.1 g KCl, 0.75 g CaCl 2 . 7H 2 O, 0.1 g NaHCO 3 and 0.25 g NaBr. SSDM was supplemented with 1 ml trace element solution ) and the phosphate solution was autoclaved separately and added to the previously sterilized medium. Strain A-1 T was isolated using the 10-fold dilution-plating technique and purified by four subcultivations on 5 % SSDMY (5 % SSDM supplemented with 0.5 % yeast extract) containing 1.5 % agar. Unless specified otherwise, the medium for growth of strain A-1 T was 5 % SSDMY.
Cell morphology was examined by scanning electron microscopy, as described by Acinas et al. (1999) . Cells negatively stained with 1.0 % (w/v) phosphotungstic acid were used for the detection of the presence of flagella using a Zeiss DSM 960 transmission electron microscope. The Gram-staining result was confirmed by the KOH test (Baron & Finegold, 1990) . Growth with 0, 0.05, 1, 3, 5, 8, 10, 15, 20, 25, 27.5, 29 and 30 % (w/v) total salts was tested at 30 u C and pH 7.2. Growth at 10-50 u C (at intervals of 5 u C), 6, 28, 32, 37 and 42 u C (at pH 7.2) and at pH 4-9 (at intervals of 0.5 pH unit) and pH 6.8, 7.2, 9.3, 9.7 and 10 (at 30 u C) was also determined. Anaerobic growth was tested for 7 days under optimum conditions in an anaerobic chamber. Respiration with 20 mM fumarate, 20 mM nitrate and 10 mM nitrite was tested in anaerobic medium flushed with an O 2 -free nitrogen atmosphere in Hungate tubes (Callies & Mannheim, 1978) . Utilization of sole carbon and energy sources (0.4 %, w/v) was determined in 5 ml of 5 % SSDM : when an amino acid was being tested, the medium was prepared without (NH 4 ) 2 SO 4 . Carbon-source utilization was also tested using GN MicroPlates (Biolog) with 150 ml of 5 % SSDM as the inoculum, according to the method described by Ivanova et al. (1998) . To test for acid production from carbohydrates, bromocresol purple was added to a final concentration of 0.03 g l 21 (Pettersson et al., 2000) . Tests for hydrolysis of gelatin, tyrosine, urea and Tweens 20 and 80, production of indole and H 2 S, activities of b-galactosidase (ONPG test), oxidase, catalase, lysine decarboxylase, ornithine decarboxylase and phenylalanine deaminase and oxidation/fermentation of D-glucose were performed as described by Mata et al. (2002) . Nitrate and nitrite reduction and the methyl red and Voges-Proskauer tests were assessed as described by Lányí (1987) . Arginine dihydrolase and production of acetoin were determined using the API 20 E system (bioMérieux). Other enzyme activities were determined using the API ZYM system (bioMérieux). Susceptibility to antibiotics was tested using Sensi discs (6 mm; Becton Dickinson) on 5 % SSDMY with 1.5 % agar (Mata et al., 2002; Zhao et al., 2009) .
Cells of strain A-1 T were aerobic, Gram-negative, nonmotile, short rods, 1.2-1.4 mm long and 0.5-0.6 mm wide ( Supplementary Fig. S1 , available in IJSEM Online). Colonies were yellow, opaque, circular and convex, approximately 1.5-2 mm in diameter after incubation for 2 days. Strain A-1 T grew with 0.05-27.5 % (w/v) total salts (optimum 5-8 %), but not without NaCl or sea salts or with 29 % total salts, at 10-42 u C (optimum 30 u C), but not at 6 or 45 u C, and at pH 5.5-9.0 (optimum pH 7.2), but not at pH 5.0 or 9.3. The isolate was positive for catalase, oxidase and arginine dihydrolase (API 20 E), oxidation of D-glucose, reduction of nitrate, methyl red test and hydrolysis of tyrosine and urea. Other phenotypic features of strain A-1 T are presented in the species description and Table 1 . Some of the features are in accordance with those of recognized members of the genus Halomonas, whereas others, e.g. flagella, salt requirements for growth, hydrolysis of substrates and acid production from sugars, serve to differentiate strain A-1 T from its closest relatives (Table 1) .
Respiratory ubiquinones were analysed by reversed-phase HPLC, as described by Komagata & Suzuki (1987) . Polar lipids were determined by two-dimensional TLC, as described by Li et al. (2009) . Cellular fatty acids were prepared and analysed by GC/MS according to the instructions of the Microbial Identification System (MIDI) after incubation for 16 h at 30 u C in 5 % SSDMY liquid medium. Peak areas were integrated automatically and fatty acid names and percentages were determined using the Microbial Identification standard software package (Sasser, 1990) . The predominant ubiquinone of strain A-1 T was Q-9. The major polar lipids were diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine. The major cellular fatty acids were C 16 : 0 (27.06 %), summed feature 3 (comprising C 16 : 1 v7c and/or iso-C 15 : 0 2-OH; 24.00 %), C 18 : 1 v7c (21.27 %), C 19 : 0 cyclo v8c (7.99 %) and C 12 : 0 3-OH (6.75 %). Although the compositions of the fatty acids were similar, the proportions in strain A-1 T were different from those in its closest relatives (Supplementary Table S1 ).
Genomic DNA was extracted and purified by the method of Marmur (1961) . The 16S rRNA gene was amplified as described previously (Zhao et al., 2010) using universal bacterial primers 8F and 1492R. An almost-complete 16S rRNA gene sequence (1486 bp) for strain A-1 T was obtained and compared with reference sequences available in public databases using BLASTN. Sequence alignment was performed using CLUSTAL X version 2.0 (Larkin et al., 2007) . Phylogenetic trees were constructed using the neighbourjoining (Saitou & Nei, 1987) , maximum-parsimony (Kluge & Farris, 1969) and maximum-likelihood (Felsenstein, 1981) methods with MEGA version 5.0 (Tamura et al., 2007; Kumar et al., 2008) . 16S rRNA gene sequence analysis revealed that strain A-1 T was most closely related to Halomonas lutea YIM 91125 T (97.7 % 16S rRNA gene sequence similarity). Less than 97.0 % sequence similarity was observed between strain A-1 T and Halomonas muralis LMG 20969 T (95.6 %), H. pantelleriensis AAP T (95.5 %) and H. kribbensis BH843 T (95.2 %) and even lower sequence similarities were observed with other members of the genus Halomonas. All three phylogenetic trees showed that strain A-1 T clustered with H. lutea YIM 91125 T with high bootstrap support: 99 % with the neighbour-joining method ( Fig. 1 ) and 94 and 95 % with the maximum-parsimony and maximum-likelihood methods, respectively ( Supplementary  Fig. S2 ). The G+C content of genomic DNA was determined in triplicate using the thermal denaturation method as described previously (Gerhardt et al., 1994) and using DNA from Escherichia coli K-12 as a control. DNA-DNA hybridization was determined independently three times using the thermal denaturation and renaturation method (Zakrzewska-Czerwiń ska et al., 1988). Renaturation was performed at 76.5 uC in 26 SSC buffer (0.15 M NaCl, 0.015 M trisodium citrate; pH 7.0). The G+C content of genomic DNA of strain A-1 T was 67.1 mol%, which is within the range for the genus Halomonas (52-68 mol%) (García et al., 2004; Jeon et al., 2007) T , respectively. On the basis of the currently widely accepted criteria for delineating bacterial species, which consider that strains with ,70 % DNA-DNA relatedness are considered to belong to different species (Stackebrandt & Goebel, 1994) , the low DNA-DNA relatedness observed between strain A-1 T and its closest relatives indicated that the isolate was distinct from other members of the genus Halomonas.
On the basis of morphological, physiological and chemotaxonomic properties, together with the DNA-DNA relatedness and 16S rRNA gene sequence data, a novel species of the genus Halomonas is proposed to accommodate strain A-1 T , with the name Halomonas xianhensis sp. nov. Description of Halomonas xianhensis sp. nov.
Halomonas xianhensis (xi.an.hen9sis. N.L. fem. adj. xianhensis pertaining to Xianhe, Shangdong Province, China, where the type strain was isolated).
Cells are aerobic, Gram-negative, non-motile, short rods (0.5-0.661.2-1.4 mm). Colonies are yellow, circular, smooth, opaque and approximately 1.5-2 mm in diameter on 5 % SSDMY agar after incubation for 2 days. Grows with 0.05-27.5 % (w/v) total salts (optimum 5-8 %), at 10-42 u C (optimum 30 u C) and at pH 5.5-9.0 (optimum pH 7.2). The type strain, A-1 T (5CGMCC 1.6848 T 5JCM 14849 T ), was isolated from an oil-polluted saline soil from Xianhe, Shangdong Province, China.
